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The title compound, C 2 3H 2 oN 2 0 6 , crystallizes with two mol- 
ecules in the asymmetric unit in which the dihedral angles 
between the mean planes of the pyran and phenyl rings are 
66.6 (1) and 61.9 (1) °. The fused pyrone and pyran rings each 
adopts a sofa conformation. In the crystal, C— IT ■ O 
hydrogen bonds link the molecules, forming a two-dimen- 
sional network parallel to [001]. 

Related literature 

For the biological activity of pyranocoumarin compounds, see: 
Kawaii et al. (2001); Hossain et al. (1996); Goel et al. (1997); Su 
et al. (2009); Xu et al. (2006). For anti-filarial activity studies of 
pyranocoumarin compounds, see: Casley-Smith et al. (1993) 
and for enzyme inhibitory activity of pyranocoumarin 
compounds, see: Pavao et al. (2002). For a related structure, 
see: Jagadeesan et al. (2013). 



Experimental 

Crystal data 

C 23 H 20 N 2 O 6 
M, = 420.41 
Triclinic, PI 
a = 9.2283 (7) A 
b = 14.0584 (10) A 
c = 16.4457 (13) A 
a = 94.869 (2)° 
P = 102.547 (2)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker 2004) 
7mi„ = 0.979, r maI = 0.983 

Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.141 

5 = 1.06 

7558 reflections 

588 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 105.270 (2)° 
V = 1986.1 (3) A 3 
Z = 4 

Mo Ka radiation 
li = 0.10 mm -1 
T = 293 K 

0.25 x 0.20 x 0.20 mm 



36657 measured reflections 
7558 independent reflections 
5648 reflections with I > 2a(l) 
R„, = 0.029 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.22 e A~ 3 

APmi,, = -0.18 e A -3 



D-H-A 




D-H 


H- ■ A 


D- ■ A 


D-H-A 


C2L4-H2L4- 


■05B' 


0.93 


2.55 


3.435 (4) 


159 


C20B-H20B- ■ 


■05,4" 


0.93 


2.34 


3.175 (3) 


149 


C23B-H23/J- 


■ 065"' 


0.96 


2.46 


3.249 (4) 


139 



Symmetry codes: (i) — x + 1, — y + 2, — z + 1; (ii) —x + 2,—y+2,—z + 1', (iii) 
x, y — 1, z. 



Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 
and SAINT (Bruker, 2004); data reduction: SAINT and XPREP 
(Bruker, 2004); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: 
PLATON (Spek, 2009). 

SA thanks the UGC, India, for financial support 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT6915). 
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Acta Cryst. (2013). E69, oll99-ol200 [doi:10.1107/S1600536813017789] 

14-Methoxy-4,6-dimethyl-9-phenyl-8 r 12-dioxa-4,6-diazatetracyclo- 
[8.8.0.0 2 ' 7 .0 13 ' 18 ]octadeca-2(7),1 3,1 5,1 7-tetraene-3,5,1 1 -trione 

G Jagadeesan, S. Jayashree, D. Kannan, M. Bakthadoss and S. Aravindhan 

Comment 

Coumarin derivatives show strong activity against cancer cell lines (Kawaii et al, 2001) and exhibit monoamine oxidase 
inhibitory activity (Hossain et al, 1996). Antiulcer activity of some naturally occurring pyranocoumarins has been 
reported (Goel et al, 1997). They also show anti-hepatitis B virus, anti-filarial (Casley-Smith et al, 1993) and cytotoxic 
activities (Su et al , 2009) and anti-TB activity (Xu et al. , 2006). One natural source coumarin derivative, Chalepin, 
inhibits the glyceraldehyde-3 -phosphate dehydrogenase of parasites (Protein Data Bank ID code 1 K3T) (Pavao et al, 
2002). Herein, we report on the crystal structure of the title coumarin derivative. 

We have already reported a similar compound (Jagadeesan et al, 2013). The title compound crystallizes with two 
molecules in the asymmetric unit. Geometrical parameters are almost similar the title compound and the previously 
reported structure. The six-membered pyrone and pyran rings adopt a sofa conformation. The dihedral angle between the 
mean planes of the pyran and phenyl rings is 66.6 (1) ° and 61.9 (1) ° for the molecule A and B respectively. The crystal 
packing is stabilized by C — H---0 intermolecular hydrogen bonds (Fig. 2 and Table 1). 

Experimental 

A mixture of 2-ethoxy-6-formylphenyl (2E)-but-2-enoate (0.234 g, 1 mmol) and 7V,A/-dimethylbarbituric acid (0.156 g, 1 
mmol) was placed in a round bottom flask and melted at 1 80 °C for 1 h. After completion of the reaction as indicated by 
TLC, the crude product was washed with 5 ml of ethylacetate and hexane mixture (1:49 ratio) which successfully 
provided the pure product in 90% yield as colorless solid. Diffraction quality crystals were obtained by slow evaporation 
of a solution in (Methonal and ethanol)6:4 ratio. 

Refinement 

H atoms (except H7A, H7B, H8A, H8B, H9A and H9B atom which were freely refined) were refined with fixed 
individual displacement parameters [U(H) = 1.2 U eq (C)] using a riding model with C — H ranging from 0.93 A to 0.97 A. 
The methyl groups bonded to N were refined as disordered over two equally occupied sites rotated by 60 degrees. 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 and SAINT (Broker, 2004); data reduction: SAINT and 
XPREP (Bruker, 2004); program(s) used to solve structure: SHEIXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHEIXI97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to 
prepare material for publication: PIATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level, H atoms 
have been omitted for clarity. 




b 



Figure 2 

Crystal packing of the title compound. Hydrogen bonds are shown as dashed lines. For the sake of clarity, H atoms not 
involved in the interactions have been omitted. 

1 4-Methoxy-4,6-dimethyl-9-phenyl-8,1 2-dioxa-4,6-diazatetracyclo[8.8.0.0 2 ' 7 .0 13,8 ]octadeca-2(7),1 3,1 5,1 7- 
tetraene-3,5,1 1 -trione 

Crystal data 

C 2 3H 2 oN 2 0 6 Hall symbol: -P 1 

M r = 420.4 1_ a = 9.2283 (7) A 

Triclinic, PI b = 14.0584 (10) A 
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c= 16.4457 (13) A 
a = 94.869 (2)° 
p = 102.547(2)° 
y= 105.270 (2)° 
V= 1986.1 (3) A 3 
Z = 4 

7^(000) = 880 
£> x = 1.406 MgnT 3 

Data collection 

Broker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and <p scan 

Absorption correction: multi-scan 

(SADABS; Bruker 2004) 
T mm = 0.979, r max = 0.983 



Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8834 reflections 

(9 = 2.1-31.2° 

/^O.lOmnT 1 

7=293 K 

Block, colourless 

0.25 x 0.20 x 0.20 mm 



36657 measured reflections 
7558 independent reflections 
5648 reflections with I > 2a(I) 
R mt = 0.029 

= 25.7 C ? ^min 1 • 3 

/* = -ll->ll 

*=-i7->i7 

l = -20^20 



Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2ct(^ 2 )] = 0.047 

wR{F 1 ) = 0.141 

5= 1.06 

7558 reflections 

588 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/[cj 2 (F 0 2 ) + (0.0528P) 2 + 1.2155P] 

where P = (F 2 + 2F 2 )/3 
(A/ t r) max = 0.001 
Ap max = 0.22 e A" 3 
Ap min = -0.18eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.0041 (7) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U *ITJ 


Occ. (<1) 


OlA 


0.43958 (18) 


0.84184(11) 


0.13771 (9) 


0.0433 (4) 




03A 


0.62793 (19) 


0.60615 (11) 


0.25301 (10) 


0.0491 (4) 




N1A 


0.4243 (2) 


0.98731 (13) 


0.19611 (11) 


0.0408 (4) 




06A 


0.3970 (2) 


1.13287 (12) 


0.25056 (11) 


0.0653 (5) 




05A 


0.6491 (2) 


0.96419 (12) 


0.42706(10) 


0.0587 (5) 




OIB 


1.0081 (2) 


1.35732 (12) 


0.17540 (11) 


0.0542 (4) 




02B 


0.7090 (2) 


1.04069(13) 


0.08928 (10) 


0.0558 (4) 




03B 


0.8419 (2) 


1.03414(11) 


0.21441 (10) 


0.0500 (4) 
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A AC/IT 1 £\ 

U.U54/ (6) 




H20A 


0.3261 


0.4996 


0.4165 


0.066* 




L20B 


1 1 a^i n / a \ 

1.1029 (4) 


1 AT 1 T 

1.0712 (2) 


A /lOA/IO /1 T\ 

0.42048 (17) 


A A/^jCA ZO\ 

0.0660 (8) 




H20B 


1.1602 


1.0364 


0.4531 


A AHA* 

0.079* 




C19B 


1.0153 (3) 


1 AO OCA / 1 ON 

1.02850 (18) 


A 0/IA/""> /1 S \ 

0.34063 (16) 


A AC 1 A //"\ 

0.0510 (6) 




C16B 


A O C AH i A\ 

0.8547 (4) 


1 CCAA ZO\ 

1.5509 (2) 


0.43332 (19) 


A ATOO /A\ 

0.0728 (9) 




H16Cj 


A OIT, 

0.8232 


1.5067 


A A T 1 O 

0.4718 


A 1 AAA 

0.109* 


A C A 

0.50 


t r i /-rj 

H16H 


0. / /21 


1 CTO 1 

1.5/81 


A /I 1 AC 

U.41U5 


A 1 AAA 

0.109* 


A CA 

U.5U 


H16I 


0.9450 


1.6041 


0.4626 


A 1 AAA 

0.109* 


0.50 


T r i r t 

H16J 


A OTA'} 
0.8 /03 


1 /CI A^) 

1.6192 


A A O /I O 

0.4248 


A 1 AA* 

0.109* 


A CA 

0.50 


T T 1 TT" 

H16K 


A AO 1 /I 

0.9214 


1.5478 


A AO £ \ 

0.4861 


A 1 AAA 

0.109* 


A C A 

0.50 


TT1 /-T 

H16L 


0.7486 


1 CO 1 o 

1.5218 


A A O yl A 

0.4340 


A 1 AA sk 

0.109* 


A C A 

0.50 


C22B 


1.0194 (4) 


1 O 1 TT /O \ 

1.2177 (2) 


A ylA/'AA /1 /"\ 

0.40600 (16) 


A A /" O 1 / "7 \ 

0.0621 (7) 




H22B 


1 AO 1 A 

1.0219 


1 O O 1 o 

1.2812 


A /I O OO 

0.4288 


A AT C * 
U.U/5* 




C23A 


A T A AT / -1 \ 

0.3997 (4) 


A T^f AO /1A\ 

0.36508 (19) 


A /IA /o\ 

0.3349 (2) 


A AT A A /A\ 

0.0740 (9) 




H23A 


A A O Al 

U.42U3 


U.3U82 


a 1 AO/1 

0.3084 


A 1 1 1 * 
U.lll* 




H23B 


A O AAA 

0.2900 


0.3563 


A O O A A 

0.3209 


0.111* 




H23C 


A A in A 

0.43 /4 


Ann 
U.3 / 1 / 


A TAJA 

0.3949 


A 1 1 1 sk 

U.lll 




A A 

L4A 


0.4996 (4) 


A TAT? H\ 

0.7023 (3) 


A AT OA A /1 T\ 

-0.07899 (17) 


A AT 1 A ZO\ 

0.0719 (8) 




T T A A 
H4A 


A c aih 

0.5437 


A TT T /I 

0.7374 


A 1 1 Tl 

-0.1173 


0.086* 




C3A 


A A W *1 A / A\ 

0.4174 (4) 


A /"AT /I \ 

0.6034 (3) 


A 1AOOO /1A\ 

-0.10228 (19) 


A ATCO / 1 A\ 

0.0758 (10) 




H3A 


A A ncr 
0.4055 


ft C7i f 

U.5 /15 


—0.1563 


A AA 1 * 

u.uyi * 




/"*o A 

L2A 


0.3535 (4) 


0.5522 (2) 


A A /I /^A n\ 

-0.0460 (2) 


A f\H££. /A\ 

0.0766 (9) 




T T1 A 

H2A 


A OAT) 

0.2973 


A /I Of) 

0.4853 


A A /I 1 A 

—0.0619 


A AAO sk 

0.092* 




C5A 


0.5171 (3) 


A TCAA ZO\ 

0.7500 (2) 


A AAAOC /1 /T\ 

0.00085 (16) 


A ACTA /T\ 

0.0579 (7) 




TJf A 

H5A 


ft CTH 

0.5 /I / 


U.81 1 i 


A A 1 £A 

U.U160 


A A£A* 




LIB 


1 AT A A /">\ 

1.0790 (3) 


1.1524 (2) 


0.06444 (17) 


A ACAC /T\ 

0.0595 (7) 




H1B 


1.1214 


1.1251 


0.1101 


A AT 1 sk 

0.071* 




C3B 


1 A "V") A /") \ 

1.0330 (3) 


1 1 /" 1 A /ON 

1.1619 (2) 


A AOI O/" /1 A\ 

-0.08186 (19) 


A A/^TA ZO\ 

0.0670 (8) 




H3B 


1.0434 


1 1 A 1 T 
1.141 / 


A 11f 1 

—0.1351 


A AOA* 
0.080* 




L23B 


1 AAAA / A\ 

1.0990 (4) 


0.8826 (2) 


A O yl CT ZO\ 

0.3457 (2) 


A AAA A / 1 1 \ 

0.0904 (11) 




H23D 


1.0807 


0.8192 


0.3123 


0.136* 




H23E 


1.0739 


A OTO 1 

0.8723 


0.3986 


0.136* 




H23r 


1 O A^O 

1.2062 


A A 1 AO 

0.9198 


A 1 C CT 

0.3557 


0.136* 




L15B 


1.0871 (4) 


1.5530 (2) 


A 1 A C O ZO\ 

0.1958 (2) 


A ATO/1 /A\ 

0.0786 (9) 




H15G 


1.1215 


1.6227 


0.2182 


0.118* 


0.50 


T r i r tt 

H15H 


1 A1 OA 

1.U19U 


1 r /no 
1.5428 


A 1 A f\£. 

U.14U6 


A 1 1 O* 

U.118 


A CA 

U.5U 


H15I 


1.1752 


1.5301 


0.1922 


0.118* 


0.50 


H15J 


1.0889 


1.5077 


0.1491 


0.118* 


0.50 


H15K 


1.1915 


1.5876 


0.2268 


0.118* 


0.50 


H15L 


1.0353 


1.6003 


0.1752 


0.118* 


0.50 


C21B 


1.1056 (4) 


1.1655 (2) 


0.45203 (18) 


0.0757 (9) 




H21B 


1.1670 


1.1946 


0.5056 


0.091* 
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n acoa 


Y.IdId {2) 




A AT/I C /AA 

u.u /4j (y) 


H4b 


a a 1 ^ a 




— 0. 1 164 


A AQA* 


148 A 


yj. 1 yjj yj ) 


W.oloi ^ 1 


o 1 88? n ^ 


0 Odd 


H9A 


0.723 (3) 


0.8307 (15) 


0.3302 (13) 


0.036 (6)* 


H7A 


0.393 (3) 


0.7075 (17) 


0.1685 (14) 


0.041 (6)* 


H7B 


1.071 (3) 


1.2327 (17) 


0.2088 (15) 


0.050 (6)* 


H9B 


0.724 (3) 


1.2058 (16) 


0.2746 (14) 


0.043 (6)* 


H8B 


0.750 (3) 


1.2190(17) 


0.1387 (15) 


0.048 (6)* 



Atomic displacement parameters (A 2 ) 





t rl 1 


T 79? 




LP 1 




T 71 9 


U n 




JJli 


OlA 


0.0583 (10) 


0.0410 


(8) 


0.0318 


(8) 


0.0254 (7) 


0.0018 


(7) 


0.0004 (6) 


03A 


0.0613 (10) 


0.0405 


(8) 


0.0584 


(10) 


0.0253 (7) 


0.0263 


(9) 


0.0144 (7) 


N1A 


0.0528 (11) 


0.0378 


(9) 


0.0348 


(10) 


0.0206 (8) 


0.0080 


(8) 


0.0063 (7) 


06A 


0.1003 (15) 


0.0422 


(9) 


0.0583 


(11) 


0.0361 (10) 


0.0117 


(10) 


0.0054 (8) 


05A 


0.0825 (13) 


0.0518 


(10) 


0.0337 


(9) 


0.0201 (9) 


-0.0012 (9) 


0.0015 (7) 


OIB 


0.0591 (11) 


0.0416 


(9) 


0.0684 


(12) 


0.0125 (8) 


0.0287 


(9) 


0.0163 (8) 


02B 


0.0619(11) 


0.0555 


(10) 


0.0412 


(10) 


0.0129 (8) 


0.0046 


(8) 


-0.0052 (8) 


03B 


0.0636 (11) 


0.0352 


(8) 


0.0442 


(9) 


0.0123 (7) 


0.0018 


(8) 


0.0038 (7) 


02A 


0.0584 (11) 


0.0557 


(10) 


0.0633 


(11) 


0.0266 (8) 


0.0267 


(9) 


0.0097 (8) 


C11A 


0.0394 (12) 


0.0331 


(10) 


0.0338 


(11) 


0.0117(9) 


0.0084 


(9) 


0.0037 (8) 


N2A 


0.0644 (13) 


0.0330 


(9) 


0.0360 


(10) 


0.0129 (8) 


0.0140 


(9) 


0.0017 (7) 


C9A 


0.0395 (12) 


0.0371 


(11) 


0.0322 


(11) 


0.0126 (9) 


0.0029 


(10) 


0.0042 (9) 


C10A 


0.0457 (12) 


0.0328 


(10) 


0.0334 


(11) 


0.0119(9) 


0.0099 


(9) 


0.0057 (8) 


C24A 


0.0420(13) 


0.0429 


(12) 


0.0419 


(13) 


0.0159(10) 


0.0097 


(11) 


0.0057 (10) 


C17A 


0.0434 (12) 


0.0392 


(11) 


0.0307 


(11) 


0.0135 (9) 


0.0041 


(9) 


0.0073 (9) 


04A 


0.0877 (14) 


0.0372 


(9) 


0.0766 


(13) 


0.0218(9) 


0.0317 


(11) 


0.0158(8) 


NIB 


0.0546(13) 


0.0355 


(10) 


0.0732 


(15) 


0.0094 (9) 


0.0105 


(11) 


0.0137(10) 


05B 


0.0829 (14) 


0.0570 


(11) 


0.0583 


(11) 


0.0210(10) 


0.0300 


(10) 


0.0032 (9) 


C14A 


0.0569 (14) 


0.0314 


(11) 


0.0438 


(13) 


0.0122(10) 


0.0143 


(11) 


0.0051 (9) 


C6A 


0.0476 (13) 


0.0443 


(12) 


0.0392 


(12) 


0.0220 (10) 


0.0029 


(10) 


0.0004 (10) 


cub 


0.0420 (13) 


0.0385 


(12) 


0.0542 


(15) 


0.0133 (10) 


0.0068 


(11) 


0.0076 (10) 


N2B 


0.0594 (13) 


0.0400 


(11) 


0.0569 


(13) 


0.0198 (9) 


0.0004 


(10) 


-0.0034 (9) 


C8B 


0.0435 (13) 


0.0410 


(12) 


0.0391 


(12) 


0.0142 (10) 


0.0096 


(10) 


0.0096 (9) 


C18A 


0.0443 (13) 


0.0411 


(12) 


0.0382 


(12) 


0.0178(10) 


0.0098 


(10) 


0.0093 (9) 


C10B 


0.0440(13) 


0.0357 


(11) 


0.0459 


(13) 


0.0124 (9) 


0.0069 


(10) 


0.0058 (9) 


C18B 


0.0495 (13) 


0.0365 


(11) 


0.0389 


(12) 


0.0098 (9) 


0.0088 


(10) 


0.0072 (9) 


04B 


0.0868 (14) 


0.0456 


(10) 


0.0782 


(13) 


0.0314(9) 


0.0049 


(11) 


0.0136(9) 


C22A 


0.0609 (15) 


0.0447 


(13) 


0.0382 


(13) 


0.0185 (11) 


0.0145 


(11) 


0.0062 (10) 


C13B 


0.0514(14) 


0.0429 


(13) 


0.0497 


(14) 


0.0180(11) 


0.0035 


(12) 


0.0009(11) 


C8A 


0.0405 (12) 


0.0379 


(11) 


0.0390 


(12) 


0.0141 (9) 


0.0111 


;io) 


0.0084 (9) 


C24B 


0.0439 (13) 


0.0417 


(12) 


0.0384 


(13) 


0.0116(10) 


0.0130 


(10) 


0.0057 (10) 


C9B 


0.0442 (13) 


0.0353 


(11) 


0.0386 


(12) 


0.0100 (9) 


0.0100 


(10) 


0.0060 (9) 


C7B 


0.0470 (14) 


0.0441 


(12) 


0.0483 


(14) 


0.0171 (10) 


0.0141 


(11) 


0.0124(10) 


C19A 


0.0538 (14) 


0.0383 


(12) 


0.0488 


(14) 


0.0147(10) 


0.0099 


(11) 


0.0108(10) 


C17B 


0.0497 (13) 


0.0393 


(12) 


0.0372 


(12) 


0.0117(10) 


0.0110 


(10) 


0.0084 (9) 


06B 


0.0784 (14) 


0.0347 


(10) 


0.1059 


(17) 


0.0141 (9) 


-0.0036 (12) 


0.0029(10) 


C13A 


0.0521 (14) 


0.0356 


(11) 


0.0369 


(12) 


0.0085 (9) 


0.0108 


(10) 


0.0068 (9) 


C7A 


0.0459 (13) 


0.0361 


(11) 


0.0363 


(12) 


0.0151 (10) 


0.0074 


(10) 


0.0036 (9) 
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C14d 


a ac n /1 ca 
0.03 1 / (13) 


0.0301 (13) 


ft AAOA /1 OA 

o.ooyo (lo) 


U.Uloz 


/ 1 1 A 

(H) 


ft AAOO /1 1\ 

— o.oooy (13) 


ft ftft i c /1 OA 

0.0013 (1Z) 


Cob 


0.0433 (13) 


a ncoo /1 oa 
0.03ZZ (13) 


A ACOO / 1 A\ 

0.03ZZ (14) 


U.Ulei 


/1 1 A 

(H) 


A AOAO /1 1 A 

0.0Z0Z (11) 


A AO AA / 1 1 A 
0.0Z00 (11) 


CZ1 A 


a A/con /1 h\ 
O.Oo&O (1 /) 


A ACTC /1 CA 

0.03 /3 (13) 


A A/1CC / 1 /I A 

0.0433 (14) 


A A 1 O "5 

U.U183 


/1 O.A 

(13) 


ft AT57 /1 "2A 

0.0Z3 / (13) 


ft ftllft /11A 

0.0110 (11) 


/"MCA 


ft AA/I 0/1 AA 

0.0o4o (lo) 


ft c\Ani /1 oa 
0.04/3 (13) 


ft ft/i 1^ /I OA 

0.041Z (13) 


U.Uzoz 


/1 OA 

(12) 


ft ftft i O / 1 1 A 

O.OOlo (11) 


ft AAOO /I AA 

o.ooy3 (10) 


tZD 


a aaoo /1 oa 
O.Oo /y (iy) 


ft AOA /OA 

O.OoO (Z ) 


ft AA/1 A /1 OA 

0.0040 (lo) 


a ai/; i 


( 1 CA 

(15) 


ft fto 11 /I CA 

0.03 11 (l3) 


AA1/10 /1CA 

0.0143 (13) 


CloA 


A 1 AC /OA 

0.103 (Z) 


A A/ITC / 1 /I A 

0.04Z3 (14) 


A A/1 1 A /1 /1A 

0.04iy (14) 


A AOAA 


/1 /IA 

(14) 


A A 1 AO / 1 A A 

0.01V3 (14) 


A AAOA /1 1 A 

— o.oo3y (ii) 


A" 1 1 A 

CIA 


A AOAA /1 OA 

0.0/oy (Is) 


ft C\AT> /l /l \ 

0.04 /Z (14) 


A AC70 /1 AA 

0.03 15 (lo) 


A AOA£ 


/1 OA 

(12) 


ft ftl 11 /I 4\ 

0.0111 (14) 


A AA/1 A / 1 OA 

—0.004V (1Z) 


C3b 


a mco /1 aa 
0.0/30 (ly) 


A AAO A / 1 OA 

o.oooy (io) 


A A/: A O / 1 OA 

0.0o4o (lo) 


A AT C7 


/1 CA 

(15) 


A AOOO /1 CA 

O.OZoo (13) 


A AO OO / 1 A A 

O.OZoo (14) 


/"'o a a 
CZOA 


a A^i a /1 aa 
0.0030 (10) 


ft A/1 AO /i a \ 
0.0403 (14) 


ft AC/1 /I /1 CA 

0.0344 (1 j) 


A AAOO 


/1 1 A 

(11) 


ft ft i n/r /i OA 
0.01 /O (13) 


ft ft 1 /TO /I 1 A 

O.OlOo (11) 


CZOB 


A (\HH /OA 
0.0 / / (Z) 


A A/TTI /I OA 

O.Oo/Z (lo) 


A ACCA /1 TA 

0.033O (1 /) 


A AT 1 

U.UJ lo 


/ 1 CA 

(15) 


A AAOO / 1 A A 

0.00ZZ (14) 


A AO H / 1 A A 

0.0Z1 / (14) 


/"■ 1 ad 


A ACTA /1 CA 

0.03 /o (Id) 


ft ft/i T7 /I OA 

0.04Z / (13) 


A AC/1/1 /1CA 

0.0344 (13) 


0.0164 


(11) 


ft ft i ft/r / 1 OA 

O.OlOo (1Z) 


ft ft 1 c(\ /1 1 A 

0.0130 (11) 


CloB 


A AOA /OA 

o.o&y (Z) 


A AC AC /1 TA 

o.03y3 (i /) 


a aa C /I / 1 OA 

0.0O34 (lo) 


0.0384 


(16) 


A AA 1 C / 1 iZ\ 

—0.0013 (lo) 


AAIOO /1/1A 

—0.0133 (14) 


CZZB 


A A0*7 /oa 

O.Oo / (Z) 


ft AC CO /1 CA 

0.0333 (13) 


ft AOOO 1 /1 /1A 

0.03y / (14) 


0.0265 


(14) 


ft AAO 1 /1 OA 

0.0031 (13) 


ft A A AO /1 1 A 
— 0.000Z (11) 


CZ3A 


ft ftO/l /OA 

0.0o4 (Z) 


ft A^ /I /l\ 

0.03 /Z (14) 


ft AAO /OA 

o.oyo (Z) 


0.0115 


(13) 


ft ftOAC /1 OA 

0.0Z03 (18) 


ft ftOftft /I A\ 

0.0Z00 (14) 


a~m a 
C4A 


A Afl/I /OA 

u.(jy4 (Z) 


A AAA /OA 

o.oyo (Z) 


A CiATH / 1 AA 

0.043 / (lo) 


0.0452 


(19) 


AA1AC /1CA 
O.OISO (13) 


A AAOO /1 CA 

0.005Z (13) 


C3A 


A AAO /OA 

o.oyo (Z) 


A AAA /OA 

O.OyO (Z) 


A A/1 OA / 1 /CA 
0.04ZV (16) 


0.055 (2) 


A AAA1 /1 AA 

0.0001 (lo) 


A A1 AA /1 AA 

— o.oioy (lo) 


r^o a 
CZA 


ft AAA /'OA 

o.oyo (Z) 


ft ft/T 1 o /I OA 

O.Oolo (lo) 


ft AAO /OA 

O.Ooo (Z) 


0.0281 


(16) 


ft AAO 1 /1 OA 

0.0031 (lo) 


ft AOOO /1 AA 

— O.OZZZ (lo) 


CjA 


ft Ann ft / i o\ 

0.0/ZO (Is) 


A ACOO /1 CA 

0.0^y3 (13) 


ft ft/i oft /i CA 

0.0439 (13) 


0.0230 


(13) 


AA1C/1 /10A 

0.0134 (13) 


ft ftft 1/1/1 o\ 

0.0014 (1Z) 


v 1 D 


u.UOjo ^ 1 / ) 




U.(J3U J l lUj 


0.0391 


(14) 


W.WZJt- I itj 


0 09 1 ^ (\X\ 

\J.\JZ. 1 J 11 J 1 


C3B 


0.0686 (19) 


0.082 (2) 


0.0587 (18) 


0.0176 


(15) 


0.0343 (15) 


0.0174(15) 


C23B 


0.096 (3) 


0.0618 (19) 


0.123 (3) 


0.0421 


(18) 


0.015 (2) 


0.0345 (19) 


C15B 


0.085 (2) 


0.0473 (16) 


0.101 (2) 


0.0049 


(14) 


0.0274(19) 


0.0289(16) 


C21B 


0.098 (2) 


0.076 (2) 


0.0435 (15) 


0.0330 


(17) 


-0.0105 (15) 


0.0042 (14) 


C4B 


0.091 (2) 


0.084 (2) 


0.0600 (19) 


0.0308 


(18) 


0.0271 (17) 


0.0381 (16) 



Geometric parameters (A, °) 


OlA— C11A 


1.336 (2) 


06B— C14B 


1.210(3) 


01 A — C7A 


1.449 (2) 


C7A— H7A 


0.95 (2) 


03A— C24A 


1.359 (3) 


C6B— C5B 


1.371 (3) 


03 A— C18A 


1.397 (3) 


C6B— CIB 


1.374 (3) 


N1A— C11A 


1.367 (3) 


C21A— C20A 


1.385 (4) 


N1A — C14A 


1.378 (3) 


C21A— H21A 


0.9300 


N1A— C15A 


1.471 (3) 


C15A— H15A 


0.9600 


06A— C14A 


1.214(3) 


C15A— H15B 


0.9600 


05 A— C13A 


1.218(3) 


C15A— H15C 


0.9600 


OIB— CUB 


1.337 (3) 
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1 f\H C / 1 A \ 

107.5 (14) 


p A PT A I T"7 A 

L6A — L7A — 147 A 


1 AO /I / 1 1 \ 

108.4 (13) 


PO A PT A in A 

C8A — C7A — H7A 


1 A A C / 1 /I \ 

109.5 (14) 


f\sr> /"< 1 /IT} \TArj 

Oors — C14B — JN2B 


122.6 (3) 


06B— C14B— NIB 


121.3 (3) 


N2B— C14B— NIB 


116.0(2) 


C5B— C6B— C1B 


118.6(2) 


C5B— C6B— C7B 


122.5 (2) 


C1B— C6B— C7B 


118.8 (2) 



TT1 /" T P1 f I~> TT1 /'T^' 

H 1 6 J — C 1 6B — H 1 6K 


109.5 


X TAn rt1 T~-\ TT1 / I 

N2B — C 1 6B — H 1 6L 


109.5 


ill v'P P1 /T% TT1 T 

H 1 6G — C 1 6B — H 1 6L 


56.3 


TT1 / T T P1 /" I -- ! TT1 /""T 

H 1 6H — C 1 6B — H 1 6L 


56.3 


TT1 / T /11 / TT1 / T 

H 1 61 — C 1 6B — H 1 6L 


I4l.l 


TT1 S T y~1 1 TT1 ^ T 

H 1 6 J — C 1 6B — H 1 6L 


109.5 


TT1 /"IT" P1 f TI1 /'T 

H 1 6K — C 1 6B — H 1 6L 


109.5 


C2 1 B — C22B — C 1 7B 


120.2 (3) 


pi 1 n p 1 1 n t Tun 

C2 1 B — C22B — H22B 


H9.9 


/-i 1 Tn /"< ^ "n tt^ ^"n 

C 1 7B — C22B — H22B 


H9.9 


/ -\ < • P^ 1 A T TH A 

04 A — C2 3 A — H2 3 A 


109.5 


p\ /i a pi ") a t th n 

04 A — C2 3 A — H2 3 B 


109.5 


T TH A P1 1 A T TI") n 

H23A — C23A — H23B 


109.5 


s \ a t P^ 1 A T T1"> P 

04A — C23A — H23C 


109.5 


H2 3 A — C2 3 A — H2 3 C 


109.5 


H23B — C23A — H23C 


109.5 


PI A p ,« a PC A 

C3A — C4A — C5A 


1 1 A A /I \ 

120.4 (3) 


p -> a p /I a T1A A 

C3A — C4A — H4A 


1 1 A O 

119.8 


f -\ r A f~ A A T T A A 

C5A — C4A — H4A 


119.8 


C2A — C3A — C4A 


119.7 (3) 


PO A p ") A TT") A 

L2A — L3A — H3A 


1 OA O 

120.2 


pA A PI A TT"> A 

C4A — C3A — H3A 


120.2 


/~1 ") A ' ^\ * y^l 1 A 

C3A — C2A — CIA 


120.7 (3) 


P"> A PI A TT1 A 

C3A — C2A — H2A 


H9.7 


p | a PI A T TI A 

CIA — C2A — H2A 


1 1 A H 

119.7 


C6A — C5A — C4A 


120.0 (3) 


/~1 /~ A r~\ C A TTf A 

C6A — C5A — H5A 


120.0 


pi a a PC A TTC A 

C4A — C5A — H5A 


120.0 


pin pin p / r> 

C2B — C l B — C6B 


1 1 A O /I \ 

120.8 (3) 


C2B — CIB — HIB 


119.6 


C6B — CIB — HIB 


119.6 


pin pin p /in 

C2B — C3B — C4B 


119.4 (3) 


pin pin TTin 

C2B — C3B — H3B 


1 1A 1 

120.3 


r * a T% /~1 TT» ITin 

C4B — C3B — H3B 


120.3 


04B — C23B — H23D 


109.5 


04B — C23B — H23E 


109.5 


T T1 1 T"\ P 1 1 n T TI IT" ' 

H23D — C23B — H23E 


109.5 


04B — C23B — H23F 


109.5 


inir\ i~\ "> ~n ttaif 

H23D — C23B — H23F 


109.5 


H23E — C23B — H23F 


109.5 


xt 1 n p 1 c n t t 1 c p 

NIB — C15B — H15G 


109.5 


x t 1 r*k t~\ 1 c r~» t t 1 n i 

NIB — C15B — H15H 


109.5 


TT1 C /~< 1 — TT1 n I 

H15G — C15B — H15H 


109.5 


NIB— C15B— H15I 


109.5 


H15G— C15B— H15I 


109.5 


H15H— C15B— H15I 


109.5 


NIB— C15B— H15J 


109.5 


H15G— C15B— H15J 


141.1 


H15H— C15B— H15J 


56.3 
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/"'HA /"'I 1 A /"''"l A A 

LzzA — Cz 1 A — LzUA 


121.0 (2) 




T T 1 CT f ' 1 CD TT1CT 

HI 51 — C15B — H15J 




56.3 


C22 A — C2 1 A — H2 1 A 


119.5 




X T 1 D f ' 1 C D T T 1 C 17~ 

NIB — C15B — H15K 




109.5 


C20A — C21A — H21A 


119.5 




TT1 C /" ' /~1 1 f T~l T T 1 C T/" 

H15G — C15B — H15K 




56.3 


XT 1 A 1 C A TT 1 C A 

N1A — C15A — HI 5 A 


1 AA C 

109.5 




T T 1 C T T l~ A 1 C Tl T T 1 C T7~ 

H15H — C15B — H15K 




1/11 1 

141.1 


\T1 A /"< 1 C A TT1 f n 

N 1 A — C 1 5 A — H 1 5B 


1 ah c 

109.5 




TT1CT f ' 1 CD T T 1 C TS~ 

HI 51 — L15B — H15K 




56.3 


T T 1 C A /" < 1 ^ A T T 1 rn 

Hi 5 A — C15A — H15B 


109.5 




T T 1 C T /"< 1 C D TT1 C TT" 

HI 5 J — C15B — H15K 




109.5 


XT 1 A 1 C A TT1 

N1A — CI5A — H15C 


1 AA C 

109.5 




\T1 D /" " 1 C D TT1 f T 

NIB — C15B — H15L 




1 AA C 

109.5 


T T 1 C A 1 C A TT1 C /" 1 

Hi 5 A — C15A — H15C 


109.5 




TT1 C f " /" 1 1 f n TT1 f T 

H15G — C15B — H15E 




56.3 


tti f n /"MCA TT1 cr 1 

H15B — L15A — H15L 


1 AA C 

109.5 




TT1 CTT /"" 1 CD TT1 CT 

H15H — L15B — H15L 




C £ 1 

56.3 


XT1 A Z' ' 1 C A TT1 f r» 

N1A — C15A — H15D 


109.5 




TT1 CT l~ A \ CD TT1 CT 

HI 51 — C15B — H15L 




141.1 


tti r » /"i \ c A tti r T~\ 

Hi 5 A — C15A — H15D 


1/11 1 

141.1 




TT 1 C T l~ A 1 CD TT 1 CT 

HI 5 J — C15B — H15E 




1 AA C 

109.5 


TTI f D f ' 1 C A T T 1 rr» 

H15B — C15A — H15D 


56.3 




T T 1 C TT" /" " 1 r Tl T T 1 C T 

H15K — C15B — H15E 




109.5 


hi nsA hi 

n i — i jrt — n uu 


JO. J 




T99R C7^Vi P90R 






N1A— C15A— H15E 


109.5 




C22B— C21B— H21B 




119.3 


H15A— C15A— H15E 


56.3 




C20B— C21B— H21B 




119.3 


H15B— C15A— H15E 


141.1 




C3B— C4B— C5B 




120.2 (3) 


H15C— C15A— H15E 


56.3 




C3B— C4B— H4B 




119.9 


H15D— C15A— H15E 


109.5 




C5B— C4B— H4B 




119.9 


Hydrogen-bond geometry (A, ") 


D — H—A 




D — H 


R-A 


D-A 


D — R-A 


C2\A — H21A-05B' 




0.93 


2.55 


3.435 (4) 


159 


C20B—m0B-O5A u 




0.93 


2.34 


3.175 (3) 


149 


C235— H23D-06S" 1 




0.96 


2.46 


3.249 (4) 


139 



Symmetry codes: (i) -x+l, -y+2, -z+1; (ii) -x+2, -y+2, -z+1; (iii) x, y-\,z. 
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